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Abstract of JP1 0062878 

PROBLEM TO BE SOLVED: To obtain picture 
data having high instantanity and diagnostic 
characteristic by using thinned picture data or 
changing a processing condition in the case of 
finding a picture processing condition in 
accordance with a radiation picture after the 
radiation picture is photographed on a 
radiation picture converting panel. SOLUTION: 
The picture data passing through a picture bus 
VB are successively written in a memory 81 for 
display through a data buffer 80. The memory 
81 is successively transmitted to a look-up 
table 82 for display, converted, compressed, 
converted to analog data by a D/A converter 
83, further amplified by an amplifier 84 so as to 
be a video signal for CRT, and given to a CRT 
display device. Display changes at the point by 
the rewriting control of the table 82 by a CPU 
50. As to the display in the middle of being 
read; the entire areas of picture data can be 
observed, so that the deviation of a 
photographing position and the rough feeling 
of the picture data can be grasped. Whether 
re-photographing is required or not can be 
instantaneously decided. 
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rt*MzmmmtztiKmmMmMmwm&-t 

ZUmkLXte. 1WBB5 5-5 0 180#fcBI»S*l 

zmft-tz zkiz£~? xmvmmmimmmm 
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xm. bfrhmmmmfikmtmmmmimt 
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COO 1 0] £tz. WK5 5-1 1 6 

m^m.ftmim'^iwmizisLtt. wmm* 
cr>immzmmimmxfctfm-z> mtz%M\m 
xmta Lx^m^Mzmt^ixx^h mmm&nm 
mmm^-thnmim^Kx^h , l*»u z.<n 
irmitmrnmrn 5 5 - 5 o 1 8 omzm^ztizum 
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«^B«3l6x*/l'^-fc*tt»fc:fc»t* *fifc # 1 fcifi 
Witfi£nra£\ 4*^IRKa#»*3*i"a*41MIt 

< -*4*»&*i& 0 , *^ftfcH3feK»fc:tsJt4»l«& 
4££j&*»ojfc. 
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a*fc J: «3 . 2 S K*fcfctt4 W£»IS8^*>Wf-* 
#MKfc(t4^U0k#L<ffi<^4^^9. * 

tm*4 - fc *Wt» o fc o , «£Bftflftt*-H)- 
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v^rsiwi-4fctji»^ia^<-t4. 
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fAA'^ SB£#l/CCPU50 t^§tll> . ffifBA 
5 3 Ji*- tf- H 5 3 a&tfL C D|K*#B 5 3 
bj&>£>&>9. .X5 3c£:fl-LTCPU5 

otcis^s*is. .WMBraiB#a5 4tt. cpusoic 

lt£3*l*I0RMff*5 4 a k . Z0>mMmm5 4 a 
fcSr&Sfl* X&T^T? 5 4b 0 , ftMKX 1 
<DiB»[ira& 10k, f J»liISS4 7 k fctt£3fiS . 5 6 

ffi. 5 9«^*UT»*. CPU5 0{i^W*t 



[ o o 2 3 ] z^i. d KcmmmmmTizum-ti . 

2 2 cDf^iJfiffgfi. n v h o-^ 
g&2 50*-*-F5 3a*>£>A7]£*U>. £«Wi«» 
fgkLTfi. ID##, 4¥JiH. ffiM, mm 
G)U JHBBti&ftb*. fcrtfU flUBBifti. CPU 5 
Ortfcrtfc&h.TV^tfi^r- ^n-y^fciOiiiW 
fcJfA3iiSJ:3fcLTfc.fcnU nSlSST' I DffifR 

* wi l t ^ h *&i±*titf4i$k o t 1 6 v m&nMft 

ii. ft?*2 2^ft^{iBtc-fe-y hixmind. m 
ytfWZtil b . C P U 5 0 {ifOTJffllgP 5 4a 
tUBRRB&ilgjirt* . KKMflff 5 4 alix*rrr 
^54bi8*LTBiilaHil0«:fiHIIU J5tStl8i!l2 
lt«U-CX«W*J&5?^-4. fttt«»2 1(i. Cix 
fc±oT«^*2 2fcMtTttH* (Xtft) SrMtff- 
5. iW*fl«W4«^#2 2*ajiL. sifm^ 

* 2 3 CMW^tt»3fc**t:*?#; 2 2 <7)Sfejti8§a$# 

mmwu&tii.atkJ:*)* xmrntmr-ti. 
[0024] xaawwuT-t* t . 3etr-A»4 1 u 

TWrtBa»'<^2 3(cilfi^3E*kLT**>ilS 0 
StW^^N°^2 3i±iie^4^<J:oT. 

S4 4. *«4 5, A/D^III4 6S:8T, r^' 
*rt4ratr-*fc$ l 5, fJW0«f4 7(=EPiD$n. 
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|6ji0 1 5 W XcfBS LTV>S. Jfc»f*IB«ffi^ieiiS!IR 
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AlztmZti&b. AA^7fSWl, ffl*^-f -yf- 
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Ztlli. *SfflC RT#5 1 2HS* 6 4 0B*7)fl* 
$&7J LjW*fc & V «OT\ ±§ij£t 1 /4 fclSHI < fctt 
OtOT&S. 2?t, 5 2frt>m5Hr 4 

A^ J EU5 2*»^ilKtTaaiU. »«7*4X?MP» 
5 7rtaFIFO**'Jfca«L-C*3^"C^<. «I0> 
J: at. ISBI^fcO. iS^L/cOLT7U-A^t U 5 

2*7?-fcXTirafc:-tSfctofc, ^-A^yflJflpgB 

5 2al4HHC*t1ftKklxTV^. 

[0 0 28] R0fc*JWC, 3S*Wfctt. 7lx-A*t 

5 20>HA*£ * 4 S >ytf*k$&tl. XWUftcOijE 
S^-faTFl^X^x^-? 6 2 b YmjmrtS&e&i 
[R]r F l^y x 63 b TTf-tXi-KZ 7 U- 

#1*17 K So: * W - * 6 2 14 2 0 4 8 BSftfcttiE 
Stffc 1 1 t"y h, glj7t^fa7FUXxx*U-?6 
3 (4 2 5 6 0 IMt^J tffc 1 2 1' >y F TflflSSft 

[ o o 2 9 ] ; ; xn . 4 mma * tmH-^^cKw 

J*-**, CPU5 0l4jfeH«0WMBB<0TKl^X* 

I /F n s; y 7 6 4 £31 LX 7 -y f-EW 6 5 fc 9 -y f-0 
K6 6fc-fe-yM-4. <HC, CPU5 0J47FI-*?)* 
#T'J> & + 4 £ 7 y f-EW 6 7 i: 5 >y 6 8 fc-fe >y 

M"*. CPU5 0ii7V-A^tU^>f $y 

:/$WHII&6 1 rtOT7yK57f«ML77/i:X 

[0030] £ tf)fc*T, 7 y MS y^ftj 
«¥IHSS6 lti, £-f7-yf-ES§6 5J:7-y^[IIg&6 6<7) 
ftIIOBSftBT-?£^l^7°U-:?-9-6 9 1 7 0 £il 

LT5?f-BK7 1fc5?*|lItt7 2fc-fc-yhU 

f-r-^S- 7;H-7l/ ?-tf 7 3 T'W 0 S . a' - y 
7 r 7 4 £il LT 7 U-A^ * y 7 F 

* J5*i4 1 N 7 1/-^, ^ * y ? >r s > ytmmn 

6 1 ttV/WP ?V6 9 Ztmgm 5 flfoHBSU 
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7>yf-f-^<?3Jii^S:?-tfv\ 71/-A^tiJ^>fSy 

i -y 6 7 4 * urn itzwm 

ffiSr-^SrM7-y^-(HlK7 lt*7 F^S. ^ftjffll 

«BSr- (c±jaKri*ir H ^ ^*x 

[003 1 ] i y^(Kj^TB#{i 1 7>f 
TfttiJ^adrfar f ix^^'x^u-^ 6 3 jje* 

Mffiilll6 1tt. 10<OKR*«{ti-frfcfcDRAM<iO 
7^-A^^'J 52t*fLTRAS. CASd^-^4 
4fey7l/-y^a|W^t|flip-f*. ±&<ni.?*jM 

miz± 0 » ai&Hffi^ 1 /4 (CIH5I * LfcS«r-^ * 

1 0 0 3 2 ] BBIS**3S|-t6 1 & 145 -y ^Effi6 7 
ai^7 <y f-0»6 8^IS^fi5:^Ht-S i t ffi£§ix 
fcfcitf, 7-yf-[USI6 7St/7-yf-lllSI6 8^(7) 

K6 7^aBe«««- 1 T'7 •yf-0?&6 8^«ag«*» 

[003 3] 7W-^tiJ 5 2a»6iflKB3*ifcB«R-r 
-^{i. I/Fnv'-y^7 7a^B«>' s i'XVB^^LT 
fijUSiil. *\ C P U 5 0 T« 1 7 y^ifoWm L 

gP5 7 ^cotKii*^^^ &tM7j ynmimimz 

A *ji-f^*7P- A^^y^TFUX^^HI, rJV 
yFSriS^LTfeiHSrtfa. -fLT. teii*l7^T'X 

J ?»L'vX^A x <Oi^(Ci3(tl»^-A'A N .y F#:££U H 

[0034]*^. HPRHPf^4>tt. JftWISlB#1»fgiaii 
^KgP 2 4 C0*ljfflllif| 4 7 frt> 7 I^-A^ t(J5 2^ 
71^-^f y 5 2A^*^!|flia55 1 aAJUiBWr 

a x?vm$i>5 7<^t^? smt imnmizmiimzfi 
mmmtinmmzwmwr^m l^m; 
b®&T< x?mw5 8w-^ urn** ztii, 
[0 03 5] zlx. mmm. cpusoi±77f 

HISS 6 5 RU y •/ f-ESS 6 6 t*HT F ZWfe I , 
7 -y^-0^6 7&t^7 y^-111^6 8fc+ 3 2 £^5£LT 
JKM-r^X^$lJ«g|55 7rtW^7T« 'J tfciSStf 
3. ,l^i:^c7)H*IS:{i64*6 4BS^4 0 9 6B 
S(==5rS . ; Wi, ifiJ^Sftlc 1/32 icB#^l # 

cpu5 0lii«0B<ft7*-^fcfflv\ fftt^lMlt^ 
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2ciagi* (WRWii/i 024) -t*t, B«<?>jf 

liaT 'J V1r)V<mWr—9 bV^b^t\m%tt\^ b i 

*#»tt±jt.naj u znmtzmmh zbxmm 

mtbXffimkL. 1 6h'-y NOV'f^ayn-fe'/tn 
TSSJdKLT^i. 06 (A) (H) li& 

*SWUt*Hfi(06 (A) ) fcJMSLTfc. 32BS» 
WBHIvvfeJfflBRK** (08 (F) ) *±iat/.4fH— 

(09 (G) , (H) K ^-coftSJi. **9fffc$rv> 
[00 3 6] ^LT. 07 (D) . 08 (E) W&X'h 

*ur. i6h*vKDCPu*«fflLrt)S«if*s s Srf!i 

[ 0 0 3 7 ] tcte N XJKBtttt. WWiaas^flHI*^ 

m K 2 0 4 8*256 ommx o t>ffli/h3 < &s t & 

fclilB3IS*£3 1. 3 0, ■ • -fc/KKLTBflMI 
HS^iEHrtT'MJIXSrff o & fc" MKfS^i: RBI S 
IOE* y -y f-r - *0>aseT«ftJ=fT 3 £ b tfT* S . 
[ 0 0 3 8 ] Mb IX . ±^42 0 4 8M*. §^£2 
4 6 4ffS*ffift£§EK6«&, _L*atrflK*** 2 
0 8 54 y^O^VJt 2048*204 8B*<Z>WR£ 
1/3 2*>WBHig|*T6 4 * 64l*3j|«i}T-** 
ft * i & . itoiHPRjMUT** 2 0 0 7 >f y 

u u b««h*# 

/kf-* i#«tS fc « WXi»Tllfc£TO*J|:*»7 
S-friikj^S*. £*>.lfctt, 3k*fflQm51 art 

t immizmmzmm&x'c rtwromk* 

KthZbiWfrth. 

[00 3 9] 02(i^6WaS5 1 a<7)7"n-y:?0£S 

sofcai/ae&a^-xtysitca&ifi*. <r« 

li^ffl^tU 8 1 (11 Ot' y hr-?£ 5 12*640 

BS#«fatt§*£fifo. u 8 1 wiaiir- 

10t*-yh (10241/^)f)f-^5-8t'7 



ttD/Aaai»8 3Tr^o^f-^t:saiSfi, 

tCT y7°8 4 TUMIS flT C RTfflttflMI^fcSiVC c 

mmm*mmi^n^%b°£ftcD$krMffltfm; 

Mfllil»8 6tJ:-5T=Sr$*i4. £*i<«>llfP*>*<3»* 

{i. CPU50j&»6S'*TAA*SB&tn/Fn>'*? 
^8 7SriiLT-5-x.^»^l». 

[ o o 4 o ] 5 %ms0mmMi&LTtzjmt 

i. CV\]50lZkhWm)Vv7Tv7'r-~7)lS2 

omttrnttimzi*) * m*itzm&x'%tt.Lx^ 

<. -tiT. CPU5 0{i. a^^m^*aij^iiis& 
8 6 lciH*ft**-5-;i £ i t X'Ztit XWikZixX V ^fc 
4. ZtM* HiSflB^ty 8 1 1 LTfa 

h . i i t". SbKffl^ t U 8 1 fciH*1-*Bifc. 

;l/-y ^ T 'V Tx-7>8 2 (C(i«S®^f -7l\rf-9 i 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said radiation image by which scans excitation light on the radiation image transformation panel which 
carries out are recording record of the radiation image information, and are recording record is carried out is read. In 
the radiation image information reading display which displays this read image data on a frame memory at storage and 
a display means The image data which carried out thinning-out read-out of said read image data from this frame 
memory in parallel to transmitting to said frame memory is displayed on said display means. The radiation image 
information reading display characterized by enabling it to change the image display condition and image data to said 
display means with an input means after reading in read. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the radiation image information reader which reads and displays the 
radiation image information by which are recording record is carried out on a photostimulable phosphor. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In order to obtain a radiation image conventionally, the X-ray photograph method has 
been used. The perspective diagram image was easily obtained inside the photographic subject, and many this approach 
has been used as a very leading approach in the diagnostic field especially in medicine. However, this approach had 
faults, like that the difference of the rate of radioparency of each organization in the body is small, and the contrast of 
the image obtained since X-rays are scattered about in a photographic subject is small, an X-ray's being harmful for the 
body, and latitude are narrow, and photography conditions are severe, effect of as opposed to [ in order to compensate 
these faults, when sensibility uses a high X-ray detector with large latitude, changes an X-ray picture into an electrical 
signal and carries out an image processing ] the body « few — in addition ~ and the method of obtaining a high- 
definition image has been investigated. 

[0003] As an example of such radiography, absorb and store up the radiation which penetrated the photographic subject 
in a fluorescent substance of a certain kind, excite this fluorescent substance with energy of a certain kind after an 
appropriate time, the energy of radiation which this fluorescent substance is accumulating is made to emit as 
fluorescence, and how to detect and image this fluorescence is considered. As a concrete approach, the radiation image 
transformation approach using the electromagnetic radiation chosen from a visible ray and infrared radiation as 
excitation energy is advocated by for example, a U.S. Pat. No. 3,859,527 number and JP,55-12144,A, using a 
photostimulable phosphor as a fluorescent substance. 

[0004] The radiation image transformation panel in which the photostimulated luminescence body whorl was formed 
on the base material is used for this approach. By making the photostimulated luminescence body whorl of this 
radiation image transformation panel absorb the radiation which penetrated the photographic subject, storing up the 
energy of radiation corresponding to the strength of a radiation, and scanning this photostimulated luminescence body 
whorl with accelerated-phosphorescence excitation light after an appropriate time An image is obtained for the 
accumulated energy of radiation by the strength of drawing and this light as a signal of light. You may reproduce as 
hard copy and this final image may be reproduced on the picture tubes, such as CRT. 

[0005] If said photostimulable phosphor is excited with energy of a certain kind, such as light or heat, after it irradiates 
radiations (an X-ray, alpha rays, beta rays, a gamma ray, ultraviolet rays, etc.), it will mean a fluorescent substance as 
accelerated-phosphorescence luminescence shown according to the energy of radiation accumulated into this 
fluorescent substance. Moreover, the thing of various gestalten, such as what makes the shape of a film with tabular 
(the shape of a panel), the shape of a drum, and flexibility to have a photostimulated luminescence body whorl side, is 
named the radiation image transformation panel which has the layer which contains a photostimulable phosphor here 
generically (a conversion panel is only called below). 

[0006] Said approach has the very practical advantage that an image can be recorded over a very large radiation 
exposure region, as compared with the radiograph system which uses the conventional film photo. Namely, it is 
admitted that radiation light exposure, and the reinforcement or the quantity of light of accelerated-phosphorescence 
luminescence which emits light by accelerated-phosphorescence excitation light after radiation are recording reaches 
far and wide very much, and it is proportional in said conversion panel. Therefore, even if it changes radiation light 
exposure sharply according to various photography conditions, set the read gain of said accelerated-phosphorescence 
luminescence as a suitable value, read with a photo-electric-conversion means, and it changes into an electrical signal. 
The radiation image which is not influenced by fluctuation of radiation light exposure can be obtained by making it 
output to displays, such as record ingredients, such as photosensitive material, and CRT, as a visible image using this 
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electrical signal. 

[0007] moreover, the thing which according to this approach suitable signal processing be perform after change into 
said conversion panel the radiation image by which are recording record be carried out at an electrical signal, and be 
make to output to displays, such as record ingredients, such as photosensitive material, and CRT, as a visible image 
using this electrical signal ~ a diagnosis ~ the very big effectiveness that the proper outstanding radiation image can be 
obtain be also expectable. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] however, the effect according to fluctuation of photography conditions etc. 
as mentioned above — losing — or a diagnosis — in order to obtain the proper outstanding radiation image, it is 
indispensable to perform suitable signal processing for said radiation image for image information, such as the 
photography approaches, such as a record condition of the radiation image by which are recording record was carried 
out, a part of a photographic subject, or simple imaging, to a conversion panel based on the display of the visible image 
for the observation interpretation of radiogram. 

[0009] In advance of the display of such a visible image, the approach indicated by JP,55-501 80,A is learned as an 
approach of extracting the image information of the radiation image by which are recording record was carried out on a 
conversion panel, the optical reinforcement or the quantity of light of instant luminescence emitted from said 
conversion panel when this approach irradiates a radiation at a conversion panel detects said instant luminescence 
based on the knowledge of being proportional to the energy of radiation by which are-recording record is carried out, 
on a conversion panel — the image information of a radiation image — extracting - this information — being based — 
suitable signal processing — giving - a diagnosis — it is going to obtain the radiation image which is excellent proper, 
performing signal processing [****/ said radiation image ] according to this approach — possible — the effect of 
fluctuation of photography conditions etc. — losing — moreover, a diagnosis, although the proper outstanding radiation 
image can be obtained Generally, the radiation irradiation section is divided into two or more member group, and is 
constituted, and moreover, since it is usually separated in [ a radiation irradiation part and a radiation image read station 
place ] location The signal-transmission system had to be constituted in the meantime, it became complicated in 
equipment, and there was a fault which avoids the rise of cost that it could not kick. 

[0010] Moreover, in JP,55-1 16340,A, a non-photostimulable phosphor is prepared near the conversion panel, and the 
method of extracting the image information of the radiation image which detects with a photodetector luminescence 
which said non-photostimulable phosphor emits at the time of record of a radiation image, and is recorded on the 
conversion panel is indicated. However, in addition to the fault of the approach indicated by said JP,55-50180,A, since 
this approach did not use photostimulable phosphor itself as an object of an extract means, it remained in presuming 
image information indirectly, and had the fault that the dependability over the information acquired in this way was 
low. 

[001 1] Furthermore, the approach indicated by JP,58-67240,A is also learned as an approach of extracting the image 
information of the radiation image currently recorded on the conversion panel in advance of the display of a visible 
image. This approach precedes the read operation (henceforth this reading) which obtains the visible image for the 
observation interpretation of radiogram. The read operation for extracting the image information of the radiation image 
currently recorded on said conversion panel using the accelerated-phosphorescence excitation light of energy lower 
than the accelerated-phosphorescence excitation luminous energy used in this actuation (it is hereafter called a read 
ahead) — carrying out — this information « being based ~ suitable signal processing ~ giving - a diagnosis ~ it is 
going to obtain the radiation image which was excellent proper. 

[0012] However, since the amount of energy of radiation by which residual are recording is carried out in the case of 
this reading decreases the more the more this approach has the accelerated-phosphorescence excitation light energy in a 
read ahead, and it close to 1 in this reading, It is necessary to make accelerated-phosphorescence excitation light energy 
in a read ahead lower than it in this reading. For that purpose, enlarge the spot system of the accelerated- 
phosphorescence excitation light in a read ahead. The scan speed of the accelerated-phosphorescence excitation light in 
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which accelerated-phosphorescence excitation light reinforcement is reduced is made into size, or means, such as 
making passing speed of a conversion panel into size, had to be provided, and there was a fault from which the 
structure of a radiation image reader becomes it is remarkable and complicated. 

[0013] Moreover, in this approach, accelerated-phosphorescence luminescence which needs to make accelerated- 
phosphorescence excitation light energy in point reading remarkably lower than it in * * * * for the above reasons, and is 
produced by the look ahead is very feeble. For this reason, in order it is difficult to extract said image information in a 
sufficiently high precision by read ahead or to extract said image information in a sufficiently high precision, there was 
a fault of having to raise remarkably the detectivity of the accelerated-phosphorescence luminescence detection system 
in a read ahead. 

[0014] Furthermore, in this approach, even if it made accelerated-phosphorescence excitation light energy in a read 
ahead sufficiently lower than it in this reading, it was hard to avoid energy-of-radiation dissipation accumulated, and 
the accelerated-phosphorescence luminescence reinforcement or the quantity of light emitted by read ahead as a result 
in the case of this reading decreased, and had the serious fault that system sensitivity fell. 

[0015] On the other hand, the approach a view completely differs from said approach is also learned, carrying out data 
processing of the radiation picture signal memorized by said image storage, after this approach's reading the radiation 
image by which are recording record is carried out on a conversion panel and making it store it temporarily at image 
storage - the image information of said radiation image - extracting - this information - being based -- suitable signal 
processing - giving - a diagnosis - it is going to obtain the radiation image which was excellent proper. However, 
since it was necessary to once store a radiation image in image storage and this approach needed to carry out data 
processing further, data processing took long time amount to it, it required time amount by the display from reading of 
a radiation image, and had the serious fault of being scarce, to real time nature. 

[0016] Moreover, the image extract means for grasping the condition of an image, by the time it memorizes from 
reading of an image so that it may be indicated by JP,62-97533,A is established, and the approach of raising real time 
nature is also indicated. 

[0017] Real image data is used for this method, and the real-time operation of it becomes possible, and it turns into a 
method with a very high precision. However, while the rapidity of processing synchronizing with reading of image data 
is required, since the operation precision of 23 bits is required also only by performing simple processing in which a 
histogram is created in order that image data may also amount to a maximum of 5 million pixels, the usual 
microcomputer cannot be used but exclusive hardware is needed, moreover, the quality of the condition of a display 
image - also judging - the judgment of the quality of photography of the delay of the display processing - delaying - 
a photography mistake etc. « setting - re— photography time and effort is made [ many ] also taking a photograph. 
[0018] The purpose of this invention is to offer the radiation image information reading display which will perform the 
display which can grasp the condition of an image by little [ almost ] data processing to coincidence if a radiation 
image is photoed on a conversion panel, enables modification of the image data and display condition under reading 
and after read, and enables a display of the high image of diagnosis nature, and enabled it to relieve a photography 
mistake. 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, said radiation image by which this 
invention scans excitation light on the radiation image transformation panel which carries out are recording record of 
the radiation image information, and are recording record is carried out is read. In the radiation image information 
reading display which displays this read image data on a frame memory at storage and a display means The image data 
which carried out thinning-out read-out of said read image data from this frame memory in parallel to transmitting to 
said frame memory is displayed on said display means. The radiation image information reading display into which it 
enabled it to change the image display condition and image data to said display means with an input means after 
reading in read is proposed. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radiation image information reader which reads and displays the 

radiation image information by which are recording record is carried out on a photostimulable phosphor. 

[0002] 

[Description of the Prior Art] In order to obtain a radiation image conventionally, the X-ray photograph method has 
been used. The perspective diagram image was easily obtained inside the photographic subject, and many this approach 
has been used as a very leading approach in the diagnostic field especially in medical care. However, this approach had 
faults, like that the difference of the rate of radioparency of each organization in the body is small, and the contrast of 
the image obtained since X-rays are scattered about in a photographic subject is small, an X-ray's being harmful for the 
body, and latitude are narrow, and photography conditions are severe, effect of as opposed to [ in order to compensate 
these faults, when sensibility uses a high X-ray detector with large latitude, changes an X-ray picture into an electrical 
signal and carries out an image processing ] the body - few — in addition — and the method of obtaining a high- 
definition image has been investigated. 

[0003] As an example of such radiography, absorb and store up the radiation which penetrated the photographic subject 
in a fluorescent substance of a certain kind, excite this fluorescent substance with energy of a certain kind after an 
appropriate time, the energy of radiation which this fluorescent substance is accumulating is made to emit as 
fluorescence, and how to detect and image this fluorescence is considered. As a concrete approach, the radiation image 
transformation approach using the electromagnetic radiation chosen from a visible ray and infrared radiation as 
excitation energy is advocated by for example, a U.S. Pat. No. 3,859,527 number and JP,55-12144,A, using a 
photostimulable phosphor as a fluorescent substance. 

[0004] The radiation image transformation panel in which the photostimulated luminescence body whorl was formed 
on the base material is used for this approach. By making the photostimulated luminescence body whorl of this 
radiation image transformation panel absorb the radiation which penetrated the photographic subject, storing up the 
energy of radiation corresponding to the strength of a radiation, and scanning this photostimulated luminescence body 
whorl with accelerated-phosphorescence excitation light after an appropriate time An image is obtained for the 
accumulated energy of radiation by the strength of drawing and this light as a signal of light. You may reproduce as 
hard copy and this final image may be reproduced on the picture tubes, such as CRT. 

[0005] If said photostimulable phosphor is excited with energy of a certain kind, such as light or heat, after it irradiates 
radiations (an X-ray, alpha rays, beta rays, a gamma ray, ultraviolet rays, etc.), it will mean a fluorescent substance as 
accelerated-phosphorescence luminescence shown according to the energy of radiation accumulated into this 
fluorescent substance. Moreover, the thing of various gestalten, such as what makes the shape of a film with tabular 
(the shape of a panel), the shape of a drum, and flexibility to have a photostimulated luminescence body whorl side, is 
named the radiation image transformation panel which has the layer which contains a photostimulable phosphor here 
generically (a conversion panel is only called below). 

[0006] Said approach has the very practical advantage that an image can be recorded over a very large radiation 
exposure region, as compared with the radiograph system which uses the conventional film photo. Namely, it is 
admitted that radiation light exposure, and the reinforcement or the quantity of light of accelerated-phosphorescence 
luminescence which emits light by accelerated-phosphorescence excitation light after radiation are recording reaches 
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far and wide dramatically, and it is proportional in said conversion panel. Therefore, even if it changes radiation light 
exposure substantially according to various photography conditions, set the read gain of said accelerated- 
phosphorescence luminescence as a suitable value, read with a photo-electric-translation means, and it changes into an 
electrical signal. The radiation image which is not influenced by fluctuation of radiation light exposure can be obtained 
by making it output to displays, such as record ingredients, such as photosensitive material, and CRT, as a visible 
image using this electrical signal. 

[0007] moreover, the thing which according to this approach suitable signal processing be perform after change into 
said conversion panel the radiation image by which are recording record be carried out at an electrical signal, and be 
make to output to displays, such as record ingredients, such as photosensitive material, and CRT, as a visible image 
using this electrical signal — a diagnosis — the very big effectiveness that the proper outstanding radiation image can be 
obtain be also expectable. 
[0008] 

[Problem(s) to be Solved by the Invention] however, the effect according to fluctuation of photography conditions etc. 
as mentioned above - losing — or a diagnosis — in order to obtain the proper outstanding radiation image, it is 
indispensable to perform suitable signal processing for said radiation image for image information, such as the 
photography approaches, such as a record condition of the radiation image by which are recording record was carried 
out, a part of a photographic subject, or simple imaging, to a conversion panel based on the display of the visible image 
for the observation interpretation of radiogram. 

[0009] In advance of the display of such a visible image, the approach indicated by JP,55-50180,A is learned as an 
approach of extracting the image information of the radiation image by which are recording record was carried out on a 
conversion panel, the optical reinforcement or the quantity of light of instant luminescence emitted from said 
conversion panel when this approach irradiates a radiation at a conversion panel detects said instant luminescence 
based on the knowledge of being proportional to the energy of radiation by which are-recording record is carried out, 
on a conversion panel — the image information of a radiation image — extracting — this information - being based — 
suitable signal processing — giving a diagnosis — it is going to obtain the radiation image which is excellent proper, 
performing signal processing [****/ said radiation image ] according to this approach — possible - the effect of 
fluctuation of photography conditions etc. - losing - moreover, a diagnosis, although the proper outstanding radiation 
image can be obtained Generally, the radiation irradiation section is divided into two or more member group, and is 
constituted, and moreover, since it is usually separated in [ a radiation irradiation part and a radiation image read station 
place ] location The signal-transmission system had to be constituted in the meantime, it became complicated in 
equipment, and there was a fault which avoids lifting of cost that it could not kick. 

[0010] Moreover, in JP,55-1 16340,A, a non-photostimulable phosphor is prepared near the conversion panel, and the 
method of extracting the image information of the radiation image which detects with a photodetector luminescence 
which said non-photostimulable phosphor emits at the time of record of a radiation image, and is recorded on the 
conversion panel is indicated. However, in addition to the fault of the approach indicated by said JP,55-50180,A, since 
this approach did not use photostimulable phosphor itself as an object of an extract means, it remained in presuming 
image information indirectly, and had the fault that the dependability over the information acquired in this way was 
low. 

[001 1] Furthermore, the approach indicated by JP,58-67240,A is also learned as an approach of extracting the image 
information of the radiation image currently recorded on the conversion panel in advance of the display of a visible 
image. This approach precedes the read operation (henceforth this reading) which obtains the visible image for the 
observation interpretation of radiogram. The read operation for extracting the image information of the radiation image 
currently recorded on said conversion panel using the accelerated-phosphorescence excitation light of energy lower 
than the accelerated-phosphorescence excitation luminous energy used in this actuation (it is hereafter called a read 
ahead) « carrying out — this information « being based — suitable signal processing — giving — a diagnosis — it is 
going to obtain the radiation image which was excellent proper. 

[0012] However, since the amount of energy of radiation by which residual are recording is carried out in the case of 
this reading decreases the more the more this approach has the accelerated-phosphorescence excitation light energy in a 
read ahead, and it close to 1 in this reading, It is necessary to make accelerated-phosphorescence excitation light energy 
in a read ahead lower than it in this reading. For that purpose, enlarge the spot system of the accelerated- 
phosphorescence excitation light in a read ahead. The scan speed of the accelerated-phosphorescence excitation light in 
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which accelerated-phosphorescence excitation light reinforcement is reduced is made into size, or means, such as 
making passing speed of a conversion panel into size, had to be provided, and there was a fault from which the 
structure of a radiation image reader becomes it is remarkable and complicated. 

[0013] Moreover, in this approach, accelerated-phosphorescence luminescence which needs to make accelerated- 
phosphorescence excitation light energy in point reading remarkably lower than it in **** for the above reasons, and is 
produced by the look ahead is very feeble. For this reason, in order it is difficult to extract said image information in a 
sufficiently high precision by read ahead or to extract said image information in a sufficiently high precision, there was 
a fault of having to raise remarkably the detectivity of the accelerated-phosphorescence luminescence detection system 
in a read ahead. 

[0014] Furthermore, in this approach, even if it made accelerated-phosphorescence excitation light energy in a read 
ahead sufficiently lower than it in this reading, it was hard to avoid energy-of-radiation dissipation accumulated, and 
the accelerated-phosphorescence luminescence reinforcement or the quantity of light emitted by read ahead as a result 
in the case of this reading decreased, and had the serious fault that system sensitivity fell. 
[0015] On the other hand, the approach a view completely differs from said approach is also learned, the radiation 
image with which are recording record of this approach is carried out at the conversion panel — reading --****- 
carrying out data processing of the radiation picture signal memorized by said image storage, after making it store 
temporarily at image storage « the image information of said radiation image — extracting - this information - being 
based - suitable signal processing - giving — a diagnosis — it is going to obtain the radiation image which was 
excellent proper. However, since it was necessary to once store a radiation image in image storage and this approach 
needed to carry out data processing further, data processing took long time amount to it, it required time amount by the 
display from reading of a radiation image, and had the serious fault of being scarce, to real time nature. 
[0016] Moreover, the image extract means for grasping the condition of an image, by the time it memorizes from 
reading of an image so that it may be indicated by JP,62-97533,A is established, and the approach of raising real time 
nature is also indicated. 

[0017] Real image data is used for this method, and the real-time operation of it becomes possible, and it turns into a 
method with a very high precision. However, while the rapidity of processing synchronizing with reading of image data 
is required, since the operation precision of 23 bits is required also only by performing simple processing in which a 
histogram is created in order that image data may also amount to a maximum of 5 million pixels, the usual 
microcomputer cannot be used but exclusive hardware is needed, moreover, the quality of the condition of a display 
image « also judging - the judgment of the quality of photography of the delay of the display processing -- delaying - 
a photography mistake etc. - setting -- re— photography time and effort is made [ many ] also taking a photograph. 
[0018] The object of this invention is to offer the radiation image information reading display which will perform the 
display which can grasp the condition of an image by little data processing almost simultaneous if a radiation image is 
photoed on a conversion panel, enables modification of the image data and display condition under reading and after 
read, and enables a display of the high image of diagnosis nature, and enabled it to relieve a photography mistake. 
[0019] 

[Means for Solving the Problem] In order to attain the above-mentioned object, said radiation image by which this 
invention scans excitation light on the radiation image transformation panel which carries out are recording record of 
the radiation image information, and are recording record is carried out is read. In the radiation image information 
reading display which displays this read image data on a frame memory at storage and a display means The image data 
which carried out thinning-out read-out of said read image data from this frame memory in parallel to transmitting to 
said frame memory is displayed on said display means. The radiation image information reading display into which it 
enabled it to change the image display condition and image data to said display means with an input means after 
reading in read is proposed. 
[0020] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. Drawing 3 is 
the block diagram of the radiation image photography equipment concerning this invention, and, in the case of thorax 
radiography equipment, is shown. The radiation from the radiation source 21 lets at least the thorax of a photographic 
subject 22 pass, and is irradiated by the radiation conversion panel 23. The front face of the radiation image 
information record read station 24 is equipped with the radiation conversion panel 23, and it is equipped with the light- 
scanning machine 42 made to scan while irradiating the light beam from the light beam section 41 (gas laser and solid 
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state laser are sufficient as this), and the light beam section 41 which used semiconductor laser at the radiation 
conversion panel 23, and the optical/electrical converter 43 which detects the accelerated-phosphorescence 
luminescence light which the radiation conversion panel 23 emits in the radiation image information record read station 
24. An optical/electrical converter 43 consists of photograph mull 43c which changes into an electrical signal the light 
which let condensing body 43a which consists of an optical fiber, filter 43b which passes only the light of an 
accelerated-phosphorescence luminescence wavelength field, and filter 43b pass, next, the voltage signal of the current- 
electrical-potential-difference converter 44 which changes the output current from an optical/electrical converter 43 
into a voltage signal in the radiation image information record read station 24, and the current-electrical-potential- 
difference converter 44 - a logarithm it has the logarithmic amplifier 45 amplified-like and A/D converter 46 which 
changes the output of an amplifier 45 into digital data. 

[0021] In order that A/D converter 46 may change faithfully the image of the large dynamic range which the radiation 
conversion panel 23 has as much as possible, the range of triple figures accelerated-phosphorescence luminescence 
light is obtained as 10-bit translation data. Furthermore, in the radiation image information write reading section 24, it 
has the control circuit 47 which inputs the data from A/D converter 46, and this control circuit 47 adjusts the reading 
gain of radiation image information synthetically while performing optical beam adjustment of the light beam section 
41 on the strength, the gain adjustment of the photograph mull by the supply voltage regulation of the high voltage 
power supply 48 for photograph mull, gain control of the current-electrical-potential-difference converter 44 and A/D 
converter 46, and input dynamic range adjustment of A/D converter 46. 

[0022] Next, the control section 25 is used as a computer control system, and is combined with the following 
processing elements by the central processing unit (Following CPU is called) 50 by the system bus SB and image bus 
VB. The image display means (picture monitor) image display means 51 is combined with CPU50 through display and 
control section 51a and a system bus SB, and the frame memory 52 as a storage means is combined with CPU50 
through frame memory control-section 52a and a system bus SB. The information input means 53 consists of keyboard 
53a and LCD display means 53b, and is combined with CPU50 through interface 53c. The synchronous means 54 for 
reading consists of X-ray adapter 54b combined with reading control-section 54a combined with CPU50, and this 
reading control-section 54a, and is combined with the actuation circuit 10 of the radiation source 1, and a control circuit 
47. The I/O interface over the external instrument which 56 does not illustrate, a magnetic-disk control section [ as 
opposed to a magnetic disk drive 58 (or an external optical disk unit, a magnetic tape unit) in 57 ], and 59 are memory. 
In addition, association also with an external terminal of CPU50 is enabled. 

[0023] Actuation of such equipment is explained below. The identification information of the photographic subject 22 
by which roentgenography is carried out is inputted from keyboard 53a of the control section 25. As this identification 
information, there are an ID number, a name, a date of birth, sex, a photography part, photography time, etc. However, 
photography time may be made to be inserted with the calender clock built in in CPU50 automatically, and when ID 
information is managed with the external instrument, it swerves, it withers, and I have it spent, and it may be made to 
perform only collating. Moreover, you may only collate by receiving what was inputted at the external terminal, 
moreover, the thing about the patient by whom the identification information inputted here is photoed at the event « 
good - it carries out, a series of information is inputted beforehand, and a photograph may be taken in order behind. 
Identification information is inputted and a photograph is taken by setting a photographic subject 22 to a camera 
station. If a photography carbon button is pushed, CPU50 directs reading initiation to reading control-section 54a. 
Reading control-section 54a controls the actuation circuit 10 via X-ray adapter 54b, and directs roentgenography to the 
radiation source 21. The radiation source 21 irradiates a radiation (X-ray) towards a photographic subject 22 by this. 
This radiation penetrates a photographic subject 22, the energy according to the rate distribution of a radioparency of a 
photographic subject 22 is accumulated in the photostimulated luminescence body whorl of the radiation conversion 
panel 23, and the latent image of a photographic subject 22 is formed there. Roentgenography is completed by the 
above. 

[0024] After roentgenography is completed, the light beam section 41 generates the light beam by which beam 
reinforcement was controlled, it is changed with the light-scanning vessel 42, an optical path is changed with a 
reflecting mirror, and the light beam is led to the radiation conversion panel 23 as an excitation scan light. The radiation 
conversion panel 23 outputs the accelerated-phosphorescence luminescence light proportional to the latent-image 
energy by excitation scan light. An optical/electrical converter 43 detects this accelerated-phosphorescence 
luminescence light, and outputs the current signal corresponding to incident light. Through the current-electrical- 
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potential-difference transducer 44, an amplifier 45, and A/D converter 46, this output current serves as digital image 
data, is impressed to a control circuit 47, and is transmitted to the control section 25. 

[0025] Drawing 4 is configuration block drawing of reading control-section 54a in the control section 25. This reading 
control-section 54a consists of line buffers A and B which consist of the input switch SW1 and the output switch SW2 
which synchronize mutually and are switched, and RAM of the memory capacity for 2048 pixels. Here, line buffers A 
and B are equivalent to one line of the main scanning direction of image data. If the image data of the 1st line from the 
radiation image information record read station 24 is memorized by the line buffer A, the input switch SW1 and the 
output switch SW2 will be switched, and the image data of the 2nd line will be memorized by the line buffer B. The 
image data of the 1st line of a line buffer A is outputted to this and coincidence, it lets the image bus VB pass, and 
sequential storage is carried out at the frame memory 52. For every line, input/output switches SW1 and SW2 are 
switched, and line buffer A/B changes the role. 

[0026] Drawing 5 is the configuration schematic diagram of a frame memory 52. This frame memory 52 consists of 
RAM with the storage capacity for 2048*2560 pixels. The image data of one line which was changed by the radiation 
image information record read station 24, and was stored temporarily by line buffer A/B is memorized at a time by the 
frame memory 52. Via the image bus VB, it is transmitted to display and control section 51a, or the image data 
memorized by this and coincidence is transmitted to the magnetic-disk control section 57. 

[0027] When transmitting image data to display and control section 51a from a frame memory 52, horizontal scanning 
and the direction of vertical scanning are continuously written in the display memory in read-out and display and 
control section 51a at intervals of 4 pixels from the frame memory 52. Since CRT for a display has only the display 
resolution which is 512 pixels * 640 pixels, this is for thinning out to one fourth in ******. Moreover, when 
transmitting image data to the magnetic-disk control section 57 from a frame memory 52, it writes in continuously from 
the frame memory 52 succeeding the FIFO memory in read-out and the magnetic-disk control section 57. Thus, in 
order to make a frame memory 52 accessible in succession [ thin out or ], frame memory control-section 52a is taken as 
the configuration shown in drawing 1 . 

[0028] in this drawing, fundamentally, the R/W timing of the overall frame memory 52 is generated in the frame 
memory timing-control circuit 61, and the address of the frame memory 52 which should be accessed by the main 
scanning direction address generator 62 of X shaft orientations and the direction address generator 63 of vertical 
scanning of Y shaft orientations specifies « having - data the image bus VB -- going - read-out - or -- ** « writing 
is made. 1 1 bits which made the main scanning direction address generator 62 correspond to 2048 pixels, and the 
direction address generator 63 of vertical scanning consist of 12 bits made equivalent to 2560 pixels, and also become 
the same configuration. 

[0029] Here, it explains by the case where it reads at intervals of 4 pixels. First, CPU50 sets the address of a top pixel 
location to a latch circuit 65 and a latch circuit 66 through the I/F logic 64. Next, CPU50 sets to a latch circuit 67 and a 
latch circuit 68 +4 which is the increment of the address. And CPU50 sets the read-out flag of the command latch in the 
frame memory timing-control circuit 61, and the direction addition flag of X, and orders it initiation of data transfer. 
[0030] By this command, the frame memory timing-control circuit 61 sets the pixel location data of the head of a latch 
circuit 65 and a latch circuit 66 to a latch circuit 71 and a latch circuit 72 through multiplexers 69 and 70 first, changes 
these latch data by the multiplexer 73, and generates a frame memory address through a buffer 74. If the pixel data of 
the head by this frame memory address are read, the frame memory timing-control circuit 61 will switch a multiplexer 
69 to an adder subtracter 75 side. An adder subtracter 75 subtracts and adds the latch data of a latch circuit 67 and a 
latch circuit 71, and sets to this latch circuit 71 the pixel location data which added the increment +4 of a latch circuit 
67 to the current value of a latch circuit 71 for every timing signal from the frame memory timing-control circuit 61. By 
this control, the frame memory timing-control circuit 61 performs +4 incremental control of the main scanning 
direction address generator 62, whenever one pixel data is transmitted. 

[0031] The direction address generator 63 of vertical scanning is performed like actuation of the above-mentioned 
scanning direction address generator 62 for every transfer termination of one line at the time of transfer termination of 
one line, and it performs +4 incremental control. Moreover, whenever the frame memory timing-control circuit 61 
reads one pixel, it gives RAS and a CAS signal to the frame memory 52 of DRAM, and it also controls refresh 
actuation. The image data which thinned out and set the photography image to one fourth by the above control can be 
obtained. 

[0032] When changing the rate of infanticide, it accomplishes by changing the set point to a latch circuit 67 and a latch 
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circuit 68. For example, when the set point to a latch circuit 67 and a latch circuit 68 is +1, it becomes continuation 
access, and by -1, the set point to a latch circuit 67 can read a mirror reversed image, when the set point to a latch 
circuit 68 is +1. 

[0033] Although the image data read from the frame memory 52 is transmitted through the I/F logic 77 and the image 
bus VB, in CPU50, it is carrying out transmission control of it one line at a time, and if the transfer to the magnetic- 
disk control section 57 is needed during a transfer to display and control section 51a, it will store this address at the 
event at the time of transfer termination of this line, and transmits by setting up the address of the frame memory which 
should be transmitted to the magnetic-disk control section 57, and a delta value and a command. And the address which 
it is at the transfer termination event and was being stored, an increment, a command, etc. are reset, and the transfer to 
display and control section 51a is resumed. Although the overhead in a latch or setting out to a register exists and this 
reduces effective speed, compared with an image transfer, frequency is very low, and it enables juxtaposition actuation 
seemingly. 

[0034] moreover, under reading actuation — the frame memory 52 from the control circuit 47 of the radiation image 
information record read station 24 — display and control section 51 from frame memory 52 a — or the magnetic-disk 
control section 57 -- ** -- although the transfer to say is performed for above-mentioned business in juxtaposition, the 
data storage to a display for the image display means 51 and a magnetic disk drive 58 is made almost simultaneously 
with reading termination. 

[0035] And at the time of reading termination, CPU50 sets a start address as a latch circuit 65 and a latch circuit 66, 
sets +32 as a latch circuit 67 and a latch circuit 68, and transmits to the buffer memory in the magnetic-disk control 
section 57. The number of pixels at this time becomes 64*64 pixels a total of 4096 pixels. This becomes the form 
which the main-sub scan performed pixel infanticide to 1/32, and trimmed the image for the square. Using this image 
data, CPU50 searches for the accumulation frequency distribution of an image, searches for the image-processing 
conditions which are the optimal display property of an image, and changes the content of the look-up table for a 
display in display and control section 51a. Thus, this invention person finds out that change hardly breaks out with the 
image data of an original copy in characteristic quantity and accumulation frequency distribution, such as ** which 
thins out and (a pixel number is 1/1024) makes a main-sub scan 1/32, maximum which an image has, the minimum 
value, and the median, an operation is extremely simplified by using this phenomenon, and it enables it to judge even a 
16-bit microprocessor that there is almost no time lag in acquiring the optimal display property of an image. Draw in g 6 
(A) thru/or drawing 9 (H) illustrate the accumulation frequency distribution and the frequency distribution property in 
each rate of infanticide. Even if the accumulation frequency distribution ( drawing 8 (F)) thinned out every 32 pixels 
even if it compared with the accumulation frequency distribution ( drawin g 6 (A)) of original image data as I 
understood also by this example is carrying out the same configuration and presumes an image condition using this, it 
is almost satisfactory. Moreover, even if it uses the image of the rate of infanticide beyond this ( drawing 9 (G), (H)), 
since the presumption is seldom out of order, it is effective also in processing time also in hard. 
[0036] And if it is drawin g 7 (D) and drawing 8 (E) extent, it is possible to perform not to become so big the processing 
time, even if it uses 16-bit CPU, but to presume using original copy image data, and processing which is not inferiority, 
and it is effective. 

[0037] In addition, an X-ray picture has that it spoils [ little ] the description even if the information on an image 
periphery has low effect to the whole and excludes and extracts the upper part and the lower part as an extract field of 
an image, Reading control of only the center section in such a case, and when a reading image becomes fairly smaller 
than 2048*2560 pixels, the rate of infanticide is made as small as 31, 30, and it thins out with a reading field, such 
as reading within the limits of an image field, and proper adjustment of a rate can be easily performed by modification 
of latch data. 

[0038] As an example, when reading the image of 2048 pixels of horizontal scanning, and 2464 pixels of vertical 
scanning, 64*64-pixel extract data can be obtained for the 2048*2048-pixel image which excluded the upper part and 
the lower part of 208 lines at a time, respectively by 1/32 of pixel infanticide. An extract can be completed before 200 
lines or more which reading ends, and this can calculate accumulation frequency distribution after that, can compute 
maximum, the minimum value, the median, etc., and can terminate all operations before ** which creates look-up table 
data with the optimal property for the image which is image-processing conditions, and reading termination. This 
means enabling observation of a CRT image in the optimal display property almost simultaneously with reading 
termination, if the look-up table for a display in display and control section 51a is changed. 
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[0039] Drawing 2 shows the block diagram of display and control section 51a. The image data which let the image bus 
VB pass is written in the memory 81 for a sequential display through a data buffer 80. This memory 81 for a display 
has the storage capacity for 512*640 pixels for 10 bit data. A sequential transfer is carried out at the look-up table 82 
for a display which changes 10 bits (1024 level) data into 8 bits, conversion compression of the stored data of the 
memory 81 for a display is carried out at 8-bit data, and this data is changed into analog data with D/A converter 83, is 
further amplified and video-signal-ized for CRT with amplifier 84, and is given to a CRT display machine. Write-in 
read-out control according [ the memory 81 for a display ] to the memory control circuit 85 is made, and the display 
control of the whole, such as data transfer control and generation of a synchronizing signal, is made by the display- 
control circuit 86. It gives through a system bus SB and the I/F logic 87 from CPU50, and the command for these 
control is ******, 

[0040] The display control of such a configuration is explained below. The display changes with rewriting control of 
the look-up table 82 for a display by CPU50 at the event. Then, CPU50 eliminates the image currently displayed on the 
display-control circuit 86 till then by giving clear command at the time of photography initiation. This uses a dual port 
RAM as memory 81 for a display, and can end it by one-frame display time by writing in black data from a read-out 
port side. Here, in case the memory 81 for a display is eliminated, linearity table data are written in the look-up table 82 
for a display. This makes it possible to catch a gap of a camera station and near sensibility of image data by enabling 
observation of the whole region of image data at the display under reading. For example, although the range of triple 
figures of X dosage is quantized to 10 bits and digital image data are obtained in the radiation image information record 
read station 24, the effective range is about 1.5 figures and image data enables it to observe actually in which hit of the 
level of 10 bits (0-1023) it exists by CRT. The check of whether the image is located white and near the black level by 
the setting-out mistake of photography conditions from this observation is enabled, and it enables it to judge 
immediately whether re-photography is needed. 

[0041] By processing extract image data according to image-processing conditions, the display image of CRT changes 
to the image which has suitable gradation almost simultaneously with reading termination, and is used as the good 
image of diagnosis nature. At this time, when the irradiation field and photography conditions of photography differ 
from usual greatly, it may not become the image it is satisfied with the gradation property set up beforehand of an 
image enough. In this case, it can respond by changing gradation by scanning the function key for gradation control of 
keyboard 53a. That is, since the gamma value which is the concentration and the inclination of an image is important 
for an X-ray picture, image-processing conditions are amended in digital one by changing the two parameters by the 
look-up table 82 for a display which are image-processing conditions. From the thing to the above, an image check is 
immediately enabled after photography and the image which moreover has desired gradation nature is made 
observable. 

[0042] Moreover, when observing an image even into details, amplification of keyboard 53a and the function key for 
panning also enable it to perform amplification and panning of an image. Amplification of an image is possible by 
reducing the rate of infanticide and transmitting to the memory 81 for a display from a frame memory, and panning is 
realized because only the amount to which an image is moved transmits only the image of the part which shifts the 
read-out starting address of the memory 81 for a display, and appears in CRT newly. In order to enable this control, the 
memory 81 for a display is constituted so that a main scanning direction and the direction of vertical scanning may 
serve as endless. 

[0043] Furthermore, while the image is carrying out right-and-left reversal by the photography approach, it can correct 
by performing right-and-left reversal of an image with a left dextrotorsion diversion function key. Moreover, when a 
photographic subject name, a date of birth, etc. have an input mistake, it becomes correctable by the keyboard. 
Although it moves to the next photography when the above checks are completed, all data are decided at this event and 
the transfer to an external instrument is attained. Moreover, there is no next photography and automatic transfer to an 
external instrument can also be made possible by making data decide automatically after fixed time amount progress to 
which an operator will not operate it. 

[0044] In the case of the microfilm duplicator which the case of the host computer of a high order also has and records 
an image, it is possible for an above-mentioned external instrument to make it both further. Among these, when making 
it a host computer, it realizes by making image data into every two or more lines 1 block, transmitting to the buffer 
memory under interface for external instruments via the image bus VB, if it reads from the magnetic-disk control 
section 57, and transmitting to a host computer. Moreover, CPU50 sets up the look-up table under interface first, and is 
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made similar to the image observed by CRT in the case of a microfilm duplicator. And it is made to print by 
performing an image transfer. That is, CRT has composition which is outputted and can display the image 
corresponding to the image by which image recording is carried out. 

[0045] In addition, even if it uses an external instrument as a host computer and makes it a microfilm duplicator, to 
becoming a high-speed processor, execution speed may be reduced greatly or it may not be of use for a transfer to 
transmit image data with read-out from a magnetic disk drive 58. On this problem, a frame memory 52 can be extended 
by further 1 screen, and improvement in execution speed can be aimed at by carrying out a change-over activity the 
object for reading, and for a transfer on it. Moreover, about the image which carried out transfer termination to the 
external instrument, the management information of a magnetic disk drive 58 can be deleted, and it can prevent this 
magnetic disk drive 58 overflowing. 
[0046] 

[Effect of the Invention] This invention displays the image data which carried out read-out of the read image data from 
this frame memory in parallel to transmitting to a frame memory on a display means as above. Since it enabled it to 
change the image display condition and image data to a display means with an input means after reading in read, The 
quality can be promptly checked by image display almost simultaneous with the read of image data. There is 
effectiveness which makes re-photography unnecessary by modification of image data also in a photography mistake 
etc. by modification of a display image and image data after reading in read, and makes easy a change to the good 
image data of diagnosis nature. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] This invention displays the image data which carried out read-out of the read image data from 
this frame memory in parallel to transmitting to a frame memory on a display means as above. Since it enabled it to 
change the image display condition and image data to a display means with an input means after reading in read, The 
quality can be mostly checked promptly by the image display of coincidence with the read of image data. There is 
effectiveness which makes re-photography unnecessary by modification of image data also in a photography mistake 
etc. by modification of a display image and image data after reading in read, and makes easy a change to the good 
image data of diagnosis nature. 

[Translation done.] 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. Drawin g 3 is 
the block diagram of the radiation image photography equipment concerning this invention, and, in the case of thorax 
radiography equipment, is shown. The radiation from the radiation source 21 lets at least the thorax of a photographic 
subject 22 pass, and is irradiated by the radiation conversion panel 23. The front face of the radiation image 
information record read station 24 is equipped with the radiation conversion panel 23, and it is equipped with the light- 
scanning machine 42 made to scan while irradiating the light beam from the light beam section 41 (gas laser and solid 
state laser are sufficient as this), and the light beam section 41 which used semiconductor laser at the radiation 
conversion panel 23, and the optical/electrical converter 43 which detects the accelerated-phosphorescence 
luminescence light which the radiation conversion panel 23 emits in the radiation image information record read station 
24. An optical/electrical converter 43 consists of photograph mull 43c which changes into an electrical signal the light 
which let condensing body 43a which consists of an optical fiber, filter 43b which passes only the light of an 
accelerated-phosphorescence luminescence wavelength field, and filter 43b pass, next, the voltage signal of the current- 
electrical-potential-difference converter 44 which changes the output current from an optical/electrical converter 43 
into a voltage signal in the radiation image information record read station 24, and the current-electrical-potential- 
difference converter 44 ~ a logarithm - it has the logarithmic amplifier 45 amplified-like and A/D converter 46 which 
changes the output of an amplifier 45 into digital data. 

[0021] In order that A/D converter 46 may change faithfully the image of the large dynamic range which the radiation 
conversion panel 23 has as much as possible, the range of triple figures accelerated-phosphorescence luminescence 
light is obtained as 10-bit translation data. Furthermore, in the radiation image information write reading section 24, it 
has the control circuit 47 which inputs the data from A/D converter 46, and this control circuit 47 adjusts the reading 
gain of radiation image information synthetically while performing optical beam adjustment of the light beam section 
41 on the strength, the gain adjustment of the photograph mull by the supply voltage regulation of the high voltage 
power supply 48 for photograph mull, gain control of the current-electrical-potential-difference converter 44 and A/D 
converter 46, and input dynamic range adjustment of A/D converter 46. 

[0022] Next, the control section 25 is used as a computer control system, and is combined with the following 
processing elements by the central processing unit (Following CPU is called) 50 by the system bus SB and image bus 
VB. The image display means (picture monitor) image display means 51 is combined with CPU50 through display and 
control section 51a and a system bus SB, and the frame memory 52 as a storage means is combined with CPU50 
through frame memory control-section 52a and a system bus SB. The information input means 53 consists of keyboard 
53a and LCD display means 53b, and is combined with CPU50 through interface 53c. The synchronous means 54 for 
reading consists of X-ray adapter 54b combined with reading control-section 54a combined with CPU50, and this 
reading control-section 54a, and is combined with the drive circuit 10 of the radiation source 1, and a control circuit 47. 
The I/O interface over the external instrument which 56 does not illustrate, a magnetic-disk control section [ as opposed 
to a magnetic disk drive 58 (or an external optical disk unit, a magnetic tape unit) in 57 ] 9 and 59 are memory. In 
addition, association also with an external terminal of CPU50 is enabled. 

[0023] Actuation of such equipment is explained below. The identification information of the photographic subject 22 
by which roentgenography is carried out is inputted from keyboard 53a of the control section 25. As this identification 
information, there are an ID number, a name, a birth date, sex, a photography part, photography time, etc. However, 
photography time may be made to be inserted with the calender clock built in in CPU50 automatically, and when ID 
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information is managed with the external instrument, it swerves, it withers, and I have it spent, and it may be made to 
perform only collating. Moreover, you may only collate by receiving what was inputted at the external terminal, 
moreover, the thing about the patient by whom the identification information inputted here is photoed at the time — 
good it carries out, a series of information is inputted beforehand, and a photograph may be taken in order behind. 
Identification information is inputted and a photograph is taken by setting a photographic subject 22 to a camera 
station. If a photography carbon button is pushed, CPU50 directs reading initiation to reading control-section 54a. 
Reading control-section 54a controls the drive circuit 10 via X-ray adapter 54b, and directs roentgenography to the 
radiation source 21. The radiation source 21 irradiates a radiation (X-ray) towards a photographic subject 22 by this. 
This radiation penetrates a photographic subject 22, the energy according to the rate distribution of a radioparency of a 
photographic subject 22 is accumulated in the photostimulated luminescence body whorl of the radiation conversion 
panel 23, and the latent image of a photographic subject 22 is formed there. Roentgenography is completed by the 
above. 

[0024] After roentgenography is completed, the light beam section 41 generates the light beam by which beam 
reinforcement was controlled, it is changed with the light-scanning vessel 42, an optical path is changed with a 
reflecting mirror, and the light beam is led to the radiation conversion panel 23 as an excitation scan light. The radiation 
conversion panel 23 outputs the accelerated-phosphorescence luminescence light proportional to the latent-image 
energy by excitation scan light. An optical/electrical converter 43 detects this accelerated-phosphorescence 
luminescence light, and outputs the current signal corresponding to incident light. Through the current-electrical- 
potential-difference transducer 44, an amplifier 45, and A/D converter 46, this output current serves as digital image 
data, is impressed to a control circuit 47, and is transmitted to the control section 25. 

[0025] Drawing 4 is the configuration block Fig. of reading control-section 54a in the control section 25. This reading 
control-section 54a consists of line buffers A and B which consist of the input switch SW1 and the output switch SW2 
which synchronize mutually and are switched, and RAM of the memory capacity for 2048 pixels. Here, line buffers A 
and B are equivalent to one line of the main scanning direction of image data. If the image data of the 1st line from the 
radiation image information record read station 24 is memorized by the line buffer A, the input switch SW1 and the 
output switch SW2 will be switched, and the image data of the 2nd line will be memorized by the line buffer B. The 
image data of the 1st line of a line buffer A is outputted to this and coincidence, it lets the image bus VB pass, and 
sequential storage is carried out at the frame memory 52. For every line, input/output switches SW1 and SW2 are 
switched, and line buffer A/B changes the role. 

[0026] Drawing 5 is the configuration schematic diagram of a frame memory 52. This frame memory 52 consists of 
RAM with the storage capacity for 2048*2560 pixels. The image data of one line which was changed by the radiation 
image information record read station 24, and was stored temporarily by line buffer A/B is memorized at a time by the 
frame memory 52. Via the image bus VB, it is transmitted to display and control section 51a, or the image data 
memorized by this and coincidence is transmitted to the magnetic-disk control section 57. 

[0027] When transmitting image data to display and control section 51a from a frame memory 52, horizontal scanning 
and the direction of vertical scanning are continuously written in the display memory in read-out and display and 
control section 51a at intervals of 4 pixels from the frame memory 52. Since CRT for a display has only the display 
resolution which is 512 pixels * 640 pixels, this is for thinning out to one fourth in ******. Moreover, when 
transmitting image data to the magnetic-disk control section 57 from a frame memory 52, it writes in continuously from 
the frame memory 52 succeeding the FIFO memory in read-out and the magnetic-disk control section 57. Thus, in 
order to make a frame memory 52 accessible in succession [ thin out or ], frame memory control-section 52a is taken as 
the configuration shown in drawing 1 . 

[0028] in this drawing, fundamentally, the R/W timing of the overall frame memory 52 is generated in the frame 
memory timing control circuit 61, and the address of the frame memory 52 which should be accessed by the main 
scanning direction address generator 62 of X shaft orientations and the direction address generator 63 of vertical 
scanning of Y shaft orientations specifies — having ~ data - the image bus VB — going — read-out — or -- ** — writing 
is made. 1 1 bits which made the main scanning direction address generator 62 correspond to 2048 pixels, and the 
direction address generator 63 of vertical scanning consist of 12 bits made equivalent to 2560 pixels, and also become 
the same configuration. 

[0029] Here, it explains by the case where it reads at intervals of 4 pixels. First, CPU50 sets the address of a top pixel 
location to a latch circuit 65 and a latch circuit 66 through the I/F logic 64. Next, CPU50 sets to a latch circuit 67 and a 
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latch circuit 68 +4 which is the increment of the address. And CPU50 sets the read-out flag of the command latch in the 
frame memory timing control circuit 61, and the direction addition flag of X, and orders it initiation of data transfer. 
[0030] By this command, the frame memory timing control circuit 61 sets the pixel location data of the head of a latch 
circuit 65 and a latch circuit 66 to a latch circuit 71 and a latch circuit 72 through multiplexers 69 and 70 first, changes 
these latch data by the multiplexer 73, and generates a frame memory address through a buffer 74. If the pixel data of 
the head by this frame memory address are read, the frame memory timing control circuit 61 will switch a multiplexer 
69 to an adder subtracter 75 side. An adder subtracter 75 subtracts and adds the latch data of a latch circuit 67 and a 
latch circuit 71, and sets to this latch circuit 71 the pixel location data which added the increment +4 of a latch circuit 
67 to the current value of a latch circuit 71 for every timing signal from the frame memory timing control circuit 61. By 
this control, the frame memory timing control circuit 61 performs +4 incremental control of the main scanning 
direction address generator 62, whenever one pixel data is transmitted, 

[0031] The direction address generator 63 of vertical scanning is performed like actuation of the above-mentioned 
scanning direction address generator 62 for every transfer termination of one line at the time of transfer termination of 
one line, and it performs +4 incremental control. Moreover, whenever the frame memory timing control circuit 61 
reads one pixel, it gives RAS and a CAS signal to the frame memory 52 of DRAM, and it also controls refresh 
actuation. The image data which thinned out and set the photography image to one fourth by the above control can be 
obtained. 

[0032] When changing the rate of infanticide, it accomplishes by changing the set point to a latch circuit 67 and a latch 
circuit 68. For example, when the set point to a latch circuit 67 and a latch circuit 68 is +1, it becomes continuation 
access, and by -1, the set point to a latch circuit 67 can read a mirror reversed image, when the set point to a latch 
circuit 68 is +1. 

[0033] Although the image data read from the frame memory 52 is transmitted through the I/F logic 77 and the image 
bus VB, in CPU50, it is carrying out transmission control of it one line at a time, and if the transfer to the magnetic- 
disk control section 57 is needed during a transfer to display and control section 51a, it will store this address at the 
time at the time of transfer termination of this Rhine, and transmits by setting up the address of the frame memory 
which should be transmitted to the magnetic-disk control section 57, and a delta value and a command. And the address 
which it is at the transfer termination time and was being stored, an increment, a command, etc. are reset, and the 
transfer to display and control section 51a is resumed. Although the overhead in a latch or a setup to a register exists 
and this reduces effective speed, compared with an image transfer, frequency is very low, and it enables juxtaposition 
actuation seemingly. 

[0034] moreover, under reading actuation - the frame memory 52 from the control circuit 47 of the radiation image 
information record read station 24 - display and control section 51 from frame memory 52 a - or the magnetic-disk 
control section 57 -- ** ~ although the transfer to say is performed for above-mentioned business in juxtaposition, the 
data storage to a display for the image display means 51 and a magnetic disk drive 58 is mostly made by coincidence 
with reading termination. 

[0035] And at the time of reading termination, CPU50 sets a start address as a latch circuit 65 and a latch circuit 66, 
sets +32 as a latch circuit 67 and a latch circuit 68, and transmits to the buffer memory in the magnetic-disk control 
section 57. The number of pixels at this time becomes 64*64 pixels a total of 4096 pixels. This becomes the form 
which the main-sub scan performed pixel infanticide to 1/32, and trimmed the image for the square. Using this image 
data, CPU50 searches for the accumulation frequency distribution of an image, searches for the image-processing 
conditions which are the optimal display property of an image, and changes the contents of the look-up table for a 
display in display and control section 51a. Thus, this invention person finds out that change hardly breaks out with 
image data with original characteristic quantity and accumulation frequency distribution, such as ** which thins out 
and (a pixel number is 1/1024) makes a main-sub scan 1/32, maximum which an image has, the minimum value, and 
the median, an operation is extremely simplified by using this phenomenon, and it enables it to judge even a 16-bit 
microprocessor that there is almost no time lag in acquiring the optimal display property of an image. Drawing 6 (A) 
thru/or drawing 9 (H) illustrate the accumulation frequency distribution and the frequency distribution property in each 
rate of infanticide. Even if the accumulation frequency distribution ( d rawin g 8 (F)) thinned out every 32 pixels even if 
it compared with the accumulation frequency distribution ( drawing 6 (A)) of original image data as I understood also 
by this example is carrying out the same configuration and presumes an image condition using this, it is almost 
satisfactory. Moreover, even if it uses the image of the rate of infanticide beyond this ( drawin g 9 (G), (H)), since the 
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presumption is seldom out of order, it is effective also in processing time also in hard. 

[0036] And if it is drawing 7 (D) and drawing 8 (E) extent, it is possible to perform not to become so big the processing 
time, even if it uses 16-bit CPU, but to presume using original image data, and processing which is not inferiority, and 
it is effective. 

[0037] In addition, an X-ray picture has that it spoils [ little ] the description even if the information on an image 
periphery has low effect to the whole and excludes and extracts the upper part and the lower part as an extract field of 
an image. Reading control of only the center section in such a case, and when a reading image becomes fairly smaller 
than 2048*2560 pixels, the rate of infanticide is made as small as 31, 30, and it thins out with a reading field, such 
as reading within the limits of an image field, and proper adjustment of a rate can be easily performed by modification 
of latch data. 

[0038] As an example, when reading the image of 2048 pixels of horizontal scanning, and 2464 pixels of vertical 
scanning, 64*64-pixel extract data can be obtained for the 2048*2048-pixel image which excluded the upper part and 
the lower part of 208 lines at a time, respectively by 1/32 of pixel infanticide. An extract can be completed before 200 
lines or more which reading ends, and this can calculate accumulation frequency distribution after that, can compute 
maximum, the minimum value, the median, etc., and can terminate all operations before ** which creates look-up table 
data with the optimal property for the image which is image-processing conditions, and reading termination. This 
means enabling observation of a CRT image in reading termination and the almost optimal display property for 
coincidence, if the look-up table for a display in display and control section 51a is changed. 

[0039] Drawing 2 shows the block diagram of display and control section 51a. The image data which let the image bus 
VB pass is written in the memory 81 for a sequential display through a data buffer 80. This memory 81 for a display 
has the storage capacity for 512*640 pixels for 10 bit data. A sequential transfer is carried out at the look-up table 82 
for a display which changes 10 bits (1024 level) data into 8 bits, conversion compression of the stored data of the 
memory 81 for a display is carried out at 8-bit data, and this data is changed into analog data with D/A converter 83, is 
further amplified and video-signal-ized for CRT with amplifier 84, and is given to a CRT display machine. Write-in 
read-out control according [ the memory 81 for a display ] to the memory control circuit 85 is made, and the display 
control of the whole, such as data transfer control and generation of a synchronizing signal, is made by the display- 
control circuit 86. It gives through a system bus SB and the I/F logic 87 from CPU50, and the command for these 
control is ******. 

[0040] The display control of such a configuration is explained below. The display changes with rewriting control of 
the look-up table 82 for a display by CPU50 at the time. Then, CPU50 eliminates the image currently displayed on the 
display-control circuit 86 till then by giving clear command at the time of photography initiation. This uses a dual port 
RAM as memory 81 for a display, and can end it by one-frame display time by writing in black data from a read-out 
port side. Here, in case the memory 81 for a display is eliminated, linearity table data are written in the look-up table 82 
for a display. This makes it possible to catch a gap of a camera station and near sensibility of image data by enabling 
observation of the whole region of image data at the display under reading. For example, although the range of triple 
figures of X dosage is quantized to 10 bits and digital image data are obtained in the radiation image information record 
read station 24, the actually effective range is about 1 .5 figures, and image data enables it to observe by CRT in which 
hit of the level of 10 bits (0-1023) it exists. The check of whether the image is located white and near the black level by 
the setting mistake of photography conditions from this observation is enabled, and it enables it to judge immediately 
whether re-photography is needed. 

[0041] By processing extract image data according to image-processing conditions, the display image of CRT changes 
to an image with reading termination and the almost suitable gradation for coincidence, and is used as the good image 
of diagnosis nature. At this time, when the irradiation field and photography conditions of photography differ from 
usual greatly, it may not become the image it is satisfied with the gradation property set up beforehand of an image 
enough. In this case, it can respond by changing gradation by scanning the fiinction key for gradation control of 
keyboard 53a. That is, since the gamma value which is the concentration and the inclination of an image is important 
for an X-ray picture, image-processing conditions are amended in digital one by changing the two parameters by the 
look-up table 82 for a display which are image-processing conditions. From the thing to the above, an image check is 
immediately enabled after photography and the image which moreover has desired gradation nature is made 
observable. 

[0042] Moreover, when observing an image even into details, expansion of keyboard 53a and the function key for 
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panning also enable it to perform expansion and panning of an image. Expansion of an image is possible by reducing 
the rate of infanticide and transmitting to the memory 81 for a display from a frame memory, and panning is realized 
because only the amount to which an image is moved transmits only the image of the part which shifts the read-out 
starting address of the memory 81 for a display, and appears in CRT newly. In order to enable this control, the memory 
81 for a display is constituted so that a main scanning direction and the direction of vertical scanning may serve as 
endless. 

[0043] Furthermore, while the image is carrying out right-and-left reversal by the photography approach, it can correct 
by performing right-and-left reversal of an image with the function key for right-and-left reversal. Moreover, when a 
photographic subject name, a birth date, etc. have an input mistake, it becomes correctable by the keyboard. Although it 
moves to the next photography when the above checks are completed, all data are decided at this time and the transfer 
to an external instrument is attained. Moreover, there is no next photography and automatic transfer to an external 
instrument can also be made possible by making data decide automatically after fixed time amount progress to which 
an operator will not operate it. 

[0044] In the case of the microfilm duplicator which the case of the host computer of a high order also has and records 
an image, it is possible for an above-mentioned external instrument to make it both further. Among these, when making 
it a host computer, it realizes by making image data into every two or more lines 1 block, transmitting to the buffer 
memory under interface for external instruments via the image bus VB, if it reads from the magnetic-disk control 
section 57, and transmitting to a host computer. Moreover, CPU50 sets up the look-up table under interface first, and is 
made similar to the image observed by CRT in the case of a microfilm duplicator. And it is made to print by 
performing an image transfer. That is, CRT has composition which is outputted and can display the image 
corresponding to the image by which image recording is carried out. 

[0045] In addition, even if it uses an external instrument as a host computer and makes it a microfilm duplicator, to 
becoming a high-speed processor, execution speed may be reduced greatly or it may not be of use for a transfer to 
transmit image data with read-out from a magnetic disk drive 58. On this problem, a frame memory 52 can be extended 
by further 1 screen, and improvement in execution speed can be aimed at by carrying out change-over use the object for 
reading, and for a transfer on it. Moreover, about the image which carried out transfer termination to the external 
instrument, the management information of a magnetic disk drive 58 can be deleted, and it can prevent this magnetic 
disk drive 58 overflowing. 
[0046] 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the control circuit Fig. of the frame memory in this invention. 
[Drawing 2] It is a display-control circuit diagram in this invention. 
[Drawing 3] It is the equipment configuration Fig. of a radiation image information reader. 
[Drawing 4] It is the block diagram of the timing control in the control section. 
[Drawing 5] It is the configuration schematic diagram of a frame memory. 

[Drawing 6] (A) and (B) are the measurement Figs, showing change of the histogram to the rate of thinning out of 
image data. 

[Drawing 7] (C) and (D) are the measurement Figs, showing change of the histogram to the rate of thinning out of 
image data. 

[ Drawing 8] (E) and (F) are the measurement Figs, showing change of the histogram to the rate of thinning out of 
image data. 

[Drawing 9] (G) and (H) are the measurement Figs, showing change of the histogram to the rate of thinning out of 
image data. 

[Description of Notations] 

21 Radiation Source 

22 Photographic Subject 

23 Conversion Panel 

24 Radiation Image Information Record Read Station 

25 Control Section 

51a Display and control section 

52 Hurrah MUMEMORI 

52a Frame memory control section 

61 Frame Memory Timing Control Circuit 

62 Main Scanning Direction Address Generator 

63 The Direction Address Generator of Vertical Scanning 

81 Memory for Display 

82 Look-up Table for Display 

[Translation done.] 
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WRITTEN AMENDMENT 



[ a procedure revision] 

[Filing Date] June 25, Heisei 9 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the radiation image information reader which reads the radiation image transformation panel by which 
the radiation image was recorded, and obtains image data, 

A reading means to read the radiation image transformation panel by which the radiation image was recorded, and to 
obtain image data, 

A receiving means to receive the photographic subject information inputted from the external terminal, 

It has a collating means to collate the photographic subject information received with said receiving means, and a 

photographic subject, 

The radiation image information reader characterized by constituting so that the radiation image transformation panel 
by which the radiation image of said photographic subject was recorded may be read and image data may be obtained, 
after completing collating with said photographic subject information and photographic subject. 
[Claim 2] A radiation image information reading means to read the radiation image transformation panel by which the 
radiation image was recorded, and to obtain image data, 

A display means to display the image based on said image data according to reading of said radiation image, 

A means to calculate the image-processing conditions according to said radiation image from the characteristic quantity 

of said image data, 

A modification means to change the image displayed on said display means based on said processing conditions, 
The radiation image information reading display which has a means to amend said image-processing conditions. 
[Claim 3] It is the radiation image information reader which reads the radiation image transformation panel by which 
the radiation image was recorded, obtains image data, and performs an image processing to this image data, 
A reading means to read the radiation image transformation panel by which the radiation image was recorded, and to 
obtain image data, 

A means to thin out and thin out said image data and to acquire image data, 

A means to search for the image-processing conditions according to said radiation image based on said infanticide 
image data, 

The radiation image information reading display which has an image-processing means to process said image data 

based on said image-processing conditions. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 
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[Proposed Amendment] 

[0018] In case the purpose of this invention searches for the image-processing conditions according to a radiation 

image after photoing a radiation image on a radiation image transformation panel, it is using or enabling modification 

of this processing condition of infanticide image data, and is to offer the radiation image information reader which can 

obtain the high image data of a sex or diagnosis nature instancy. Moreover, it is in offering the radiation image 

information reader which enabled it to relieve photography and a read mistake by performing correlation with 

photographic subject information and a photographic subject. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0019 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0019] 

[Means for Solving the Problem] It is this invention in order to attain the above-mentioned purpose, 

1) A reading means to read the radiation image transformation panel by which it is the radiation image information 
reader which reads the radiation image transformation panel by which the radiation image was recorded, and obtains 
image data, and the radiation image was recorded, and to obtain image data, It has a collating means to collate a 
receiving means to receive the photographic subject information inputted from the external terminal, and the 
photographic subject information received with said receiving means and a photographic subject. The radiation image 
information reader characterized by constituting so that the radiation image transformation panel by which the radiation 
image of said photographic subject was recorded may be read and image data may be obtained, after completing 
collating with said photographic subject information and photographic subject, 

2) A radiation image information reading means to read the radiation image transformation panel by which the 
radiation image was recorded, and to obtain image data, A display means to display the image based on said image data 
according to reading of said radiation image, The radiation image information reading display which has a means to 
calculate the image-processing conditions according to said radiation image from the characteristic quantity of said 
image data, a modification means to change the image displayed on said display means based on said processing 
conditions, and a means to amend said image-processing conditions, 

3) Read the radiation image transformation panel by which the radiation image was recorded, and obtain image data. A 
reading means to read the radiation image transformation panel by which it is the radiation image information reader 
which performs an image processing to this image data, and the radiation image was recorded, and to obtain image 
data, A means to thin out and thin out said image data and to acquire image data, and a means to search for the image- 
processing conditions according to said radiation image based on said infanticide image data, The radiation image 
information reading display which has an image-processing means to process said image data based on said image- 
processing conditions is proposed. 

[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0023] Actuation of such equipment is explained below. The identification information of the photographic subject 22 
by which roentgenography is carried out is inputted from keyboard 53a of the control section 25. As this identification 
information, there are an ID number, a name, a birth date, sex, a photography part, photography time, etc. However, 
photography time may be made to be inserted with the calender clock built in in CPU50 automatically, and when ID 
information is managed with the external instrument, I have it spent and it may be made to perform only collating. 
Moreover, you may only collate by receiving what was inputted at the external terminal, moreover, the thing about the 
patient by whom the identification information inputted here is photoed at the time — good - it carries out, a series of 
information is inputted beforehand, and a photograph may be taken in order behind. Identification information is 
inputted and a photograph is taken by setting a photographic subject 22 to a camera station. If a photography carbon 
button is pushed, CPU50 directs reading initiation to reading control-section 54a. Reading control-section 54a controls 
the drive circuit 10 via X-ray adapter 54b, and directs roentgenography to the radiation source 21. The radiation source 
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21 irradiates a radiation (X-ray) towards a photographic subject 22 by this. This radiation penetrates a photographic 
subject 22, the energy according to the rate distribution of a radioparency of a photographic subject 22 is accumulated 
in the photostimulated luminescence body whorl of the radiation conversion panel 23, and the latent image of a 
photographic subject 22 is formed there. Roentgenography is completed by the above. 

[Translation done.] 
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